Introduction
In the proof of the theorem of Hilbert which asserts that there does not exist an isometric immersion of the Lobachevski 2 3 plane L in the 3-dimensional Euclidean space E , as explained in [1] is used the property of asymptotic lines on a hypothetic, complete (with respect to a distance function defined by a Riemannian metric of constant Gauss curvature 3 ... K=-l) surface in E , that every two asymptotic lines which belong to different families have a point in common. This property, established by the argument that if there exists a . . 2 (v 1 ,v 2 ), then there exists a diffeomorphism F of E on U, which transforms coordinate straightlines u 2 =const, u 1 =const on intersections of coordinate straightlines v 2 =const, v 1 =const with U, together with the fact that asymptotic lines on the hypothetical surface define a Chebyshev net enable us to construct an increasing sequence of Chebyshev rectangles which exhaust the surface. The existence of the diffeomorphism f implies that the Jacobi determinant of the transformation v 1 =f 1 (u 1 ,u 2 ), v 2 =f 2 (u 1 ,u 2 ), f=(f 1 ,f 2 ), is different from zero for every (u^u^eE . The set UcE provided with a complete metric is the underlying manifold of the hypothetical surface referred to the asymptotic lines. The argument that asymptotic lines can be prolonged in both directions to curves of infinite length is not sufficient to prove the existence of the diffeomorphism F which preserves coordinate straightlines or in other words to establish the behavior of the asymptotic lines like that of straightlines of E parallel to the coordinate axes Ou^, 0u 2 . If we take e.g. the part of every such straightline (u,=const, u=const) contained in the unit 2 2. . . 2 disk D cE with center at the origin and provide D with a 2 . . complete metric, then we get in D two families of curves (u 2 =const, u 1 =const) which have not the property that every two curves which belong to different families have a point in common, although every curve of every of these two families has infinite length in both directions with respect to the complete metric. Hence a diffeomorphism of E on D cannot preserve coordinate straightlines.
In this paper we do not use geometric properties of asymptotic lines and we omit any constructions by means of these curves on surfaces of negative Gauss curvature at every point of a considered surface. 2 We prove that among surfaces of Gauss curvature Ks-c , c*0, these of constant Gauss curvature are distinguished by the following property: the surface area of a connected 2 surface with constant Gauss curvature K=-c , c*0, is less than or equal ^ (Theorem 1). This theorem is proved by the c assumption that the considered surface is referred to the lines of curvature. In Theorem 2 as an addition to Theorem 1 we prove that this restriction can be removed. As a consequence of Theorems 1 and 2 we get the theorem of Hilbert (Theorem 3). The theorem of Efimov [2] (Theorem 4) which asserts that there 3 does not exist a complete surface in E with Gauss curvature 2 bounded from above by a negative constant: Ks-c , c*0, cannot be proved by a similar estimation of the surface area. We prove the theorem of Efimov by the contrary argument and the underlying idea of the proof can be stated as follows. On a 3 complete, connected surface in E with Gauss curvature K<0 there exists an open, connected subset with infinite surface area which by means of the Gauss map is diffeomorphic with a 2 3 subset of the unit sphere S cE of surface area less than or equal 2n. This implies that on this open subset the Gauss curvature cannot be bounded from above by a negative constant. This proof is possible, since we get a direct relation between the first and third quadratic forms of the surface, and this enable us to define the Gauss map as a mapping from the under-
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lying manifold H cE of the surface to the sphere S without any reference to the surface itself.
To get this results we refer the system of equations of surface theory to the lines of curvature and describe a solution of the theorem egregium, the Gauss equation and the Codazzi-Mainardi equations in these coordinates (Propositions 1, 2 and 3).
The derivatives with respect to variables u and v are marked by numbers 1 and 2 after the coma. All functions are supposed to be differentiable, this means of class C°°. 
Preliminaries Let
The mapping (3.9) is up to an orthogonal transformation of E , 2 which transforms S onto itself, uniquely defined. coordinates on this subset. It there exists an immersion (3.9) such that for every ieN the functions (3.10) restricted to P i cM 2 and (3.11) defined by (3.10) and K(u,v) by (3.11). Such a solution has the properties explained in Proposition 1. A solution F of (3.7) defines a surface 3 x(P^)cE for every ieN. Namely, we have Proposition 3. Let F denotes a solution of (3.7). For 3 every i€N there exists a surface x(P^)cE such that x(u,v), v=const, x(u,v), u=const, are lines of curvature on x(P^).
Proof. From Proposition 2 we get that there exists a metric ^xi'^22^ ortho 9 ona l coordinates (u,v)eP^ with Gauss curvature (3.11). From (2.12) we get Lj^» where (g 11 ,g 22 ) is defined by (3.6), and from (2.7) we get L 22 on P.cM in , if v -u to,
By means of the extension (5.5) the formula (5.4) can be written in the form 00 00
After the change of coordinates (4.5) in (5.6) we get 00 00 (5.7) A g (M 2 ) = ^ j J sink n dildv, 0<k n <IT. C -00 -00
Since 0 and n are solutions of (4.6), we get from (4.6), (5.5) and (5.7)
From (5.5) and (5.8) it follows 00 CO 
.
The Riemannian metric of M induced by (5.13) we denote again The metric space (M ,dist G ), where G denote the spherical metric of g defined by (3.1) and (3.5), cannot be complete. Indeed, the Gauss curvature of G is 1 and 2-dimensional, complete manifold with Gauss curvature 1 is compact (see § 7. diameter(S )=n and for every t«CS we have dist(t,p)<n, 2 dist(t,q)<n, where p,q, are points "at infinity" of CS .
2 If (M ,dist ) is a complete, connected, metric space, 
2
Proof. Let E denote the plane E completed by points "at
infinity" which correspond to unit vectors on E . Hence, E is immersion of (M ,G) in S , the curve F(p(s)), 0<s*s n , de-12 scribes an arc of a great circle S cS , and therefore the limit (5.42) exists. We prove that also Since a geodesic ray r (t) defines exactly one point "at a infinity" which corresponds to a, we have 
